Summary -In order to define the patterns of TSH, T 4 , T 3 , rT 3 , GH and cortisol during the estrous cycle of sheep, pluriparous and primiparous ewes were synchronized with progestagen-impregnated pessaries (Veramix) at the start of the normal breeding season. After the pessaries were removed (day 0), daily blood sampling was carried out in cannulated ewes during the ovulatory cycle.
Introduction
Although thyroid hormone concentration in sheep have been extensively studied in relation to growth, temperature, metabolism and perinatal period, little information is available about the changes of these hormones during the estrous cycle of the ewe.
Nevertheless, it is clearly demonstrated in different species that there is an interaction between the thyroidal and the gonadal hormones (Fisher and D'Angelo, 1971; Galton, 1971 ; Chen and Walfish, 1978; Sahwney et aL, 1978a,b) . Taking into account the change in gonadal hormone concentrations during the estrous cycle of the ewe (Pant et al., 1977) and the abovementioned gonadal&horbar;thyroidal interaction, it was expected that the thyroid hormones would also vary during the cycle. Therefore, in the present study the patterns of circulating thyroid-stimulating hormone (TSH), thyroxine (T 4 ), triiodothyronine (T 3 ) and reverse triiodothyronine (rT 3 ) were studied. Also growth hormone (GH) and cortisol patterns have been characterized during the 17 day estrus, since these hormones are known to interact with thyroid secretion or thyroidal peripheral metabolism in sheep (Wu et al., 1978; Kuhn et al., 1986 ).
Breed and age are known to influence fertility (Lahlou-Kassi et al., 1984) and ovulation rate (Hanrahan and Gluirke, 1975; Driancourt et al., 1985) . In the following study, hormones of the thyroidal axis were assayed during the estrous cycle of ewes of different breeds and ages, together with GH and cortisol, and compared with luteinizing hormone (LH) and progesterone (P). (Verheyen et al., 1987 (Fig. 1) The well-known pattern of P during the estrous cycle of the ewe was found. High (3--4 ng/ml) levels during the luteal phase were followed by low levels (ca 1.5 ng/ml) during the follicular phase (Fig. 2 ). Age and breed had no influence on mean P concentrations nor on the length of the P plateau (about 6 days).
Materials and Methods

Animals
TSH during the estrous cycle ( Fig. 1 T 4 during the estrous cycle (Fig. 2a) During estrus (days 1&horbar;2) low P levels were paralleled by high T 4 4 levels, whereas the reverse was observed during diestrus. The maximum values during estrus ranged from 76 to 110 ng/ml, whereas the lowest levels during the luteal phase fluctuated around 60 ng/ml. Age (P < 0.02) as well as breed (P < 0.001) influenced significantly the hormonal changes of T 4 during the 17 days.
T 3 during the estrous cycle (Fig. 2b) All the breeds showed a similar pattern (P < 0.001) of T 3 variation during the cycle. The T 3 level began to increase on day 3 of the estrous cycle and reached higher values (P < 0.05) on day 5 (0.4&horbar;0.5 ng/ml). This T 3 increase was observed after the T 4 peak during estrus. After lower values from days 7 to 13, T 3 3 increased again on days 14 and 17 to 0.7 ng/ml (P < 0.01). Simultaneously augmented T 3 fT 4 ratios were observed (Table I) .
rT 3 during the estrous cycle (Fig. 2c) During the second day of the estrous cycle, the rT 3 levels decreased markedly in the 3 groups. The following days of the cycle the concentrations decreased slowly (NS). The rT 3 levels on days 3 and 17 were not statistically different. Higher levels of rT 3 were found in the primiparous MS ewes throughout the estrous cycle compared with the other 2 groups (P < 0.05); however, the effect of breed on the hormonal pattern of rT 3 3 was not statistically significant.
GH during the estrous cycle (Fig. 3b (Hauger et aL, 1977) .
The elevated levels of TSH observed during the beginning of the luteal phase in our sheep are to some extent comparable to the changes in TSH concentrations found during the cycle of the rat (CastroVazquez et al., 1981; Miller et al., 1977) . Those Nilson (1982) . In the adder, elevated thyroid gland activity concords with
ovulation.
An increased turnover of T 4 , resulting in the decrease of T 4 and the increase of T 3 levels and T 3 fT 4 ratios, without altering the TSH concentrations, could, however, explain the observed hormonal changes. Indeed, the T 3 pattern during the estrous cycle shows an obvious increase of T 3 3 around day 4, clearly after the T 4 peak. Reimers et al. (1984) in the dog. They found that the basal concentration of cortisol did not differ in the various reproductive states. In rats however, Buckingham et al. (1978) observed elevated levels of corticosterone and adrenocorticotrophin hormone (ACTH) during proestrus. This might be due to the stimulated hypophyseal synthesis of ACTH and the sensitization of the pituitary gland to the hypothalamic ACTH-releasing factor by increased estrogen levels (Naftolin et al., 1972; Coyne and Kitay, 1969; Kitay, 1963 
